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Antisense technology using nucleic acid analogs is currently being investigated as a new therapeutic
method for a variety of diseases, including cancer, viral infections and bacterial infections. Among
the nucleic acid analogs, peptide nucleic acid (PNA) oligomers are known to form exceptionally strong
complexes with complementary strands of DNA or RNA and thus could inhibit both transcription and
translation of genes. Therefore, PNA antisense oligomers, which targeted to the mRNA of essential
genes, could inhibit cell growth with sequence specificity. However, the antisense techniques with
oligonucleotide analogs are mainly focused on clinical fields. We therefore investigated whether the
basic concepts of antisense technology could be applied to environmental microbiology. We used 10-
to 15-mer PNAs conjugated with cell-penetrating peptide. |In primary studies, we used an overnight
culture of Escherichia coli K12 grown on Muellar-Hinton broth. In antisense experiment, we diluted
the overnight E. coli cultures to the appropriate cell numbers and added the antisense PNAs at several
concentrations into the E. coli cultures. To determine the growth inhibition and bacterial killing
effects of antisense PNAs, we performed OD measurement and viable cell counting periodically. As a
result, we observed dose— and sequence—dependent inhibition of cell growth and bactericidal effects,
whereas control PNAs or only cell-penetrating peptide were much less effective than antisense PNAs.
These results suggest that PNA antisense technique might have potential applications for environmental
microbiology.




